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Molecular mechanisms underlying anti-colorectal cancer effects of Rhapontici Radix
revealed by network pharmacology, molecular docking and in vitro experiments
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Abstract: Objective To explore the potential mechanism of Rhapontici Radix’s anti-colon cancer effect by means of network
pharmacology, molecular docking technology and cell function experiments. Method The main active components of Aconitum
lucidum were collected through the Systematic Pharmacology Database and Analysis Platform for Traditional Chinese Medicine
(TCMSP) and the HERB database. Colon cancer targets were obtained through the databases of Drugbank, TTD, OMIM and
GeneCards. The intersection of the active component target of Rhapontici Radix and the target of colon cancer was taken to obtain the
co-action target, and the Venn map of the intersection target was drawn with the help of the microbioinformatics platform. The
intersection targets were imported into the STRING database to construct the protein-protein interaction (PPI) network, and the

Cytoscape software was used for visualization and core target screening. Gene ontology (GO) function and Kyoto Encyclopedia of

I#SEHER: 2025-08-12

ESWB: WARETEAREETH (M20241844); AR H A ZRNGIRA F R L HE 4T H (SDACM202204); 1L R4 25 b 25 % R
WFEITE (yyyx2021ms-04)

&Y. BRI, L, FEHN, BT FONIRZ Y. 258 . E-mail: sjjiao2013@126.com

HBIEEE: B A, B, BIFELN, B AR Z S, 25 E-mail: zhaojie198621@126.com



F9EF2H 202628 %¥i34ak . Drug Evaluation Research  Vol. 49 No.2  February 2026 +513

Genes and Genomes (KEGG) pathway enrichment analysis were conducted through the DAVID database. Molecular docking and
visualization of the active ingredients and core pathway targets were carried out with the aid of Autodock Vina and Pymol software.
The cell proliferation and activity assay (CCK-8) experiment verified the effect of leakage on colon cancer cells. After processing the
data, the half maximal inhibitory concentration (ICso) was calculated for subsequent experimental verification. The cell proliferation
ability was detected by plate cloning assay, the cell morphology was observed by bright field photography, and the core targets were
verified by Western blotting. Results A total of 10 active components including luteolin, quercetin, ecdymolone, etc. were obtained,
and 162 co-action targets of “Rhapontici Radix-colon cancer” were obtained. Three core anti-colon cancer targets were obtained by
screening the PPI network using CytoNCA and MCODE plugins, namely Interleukin-1p (IL1B), threonine kinase 1 (AKT1) and tumor
necrosis factor (TNF). GO enrichment analysis mainly includes responses to exogenous stimuli, positive regulation of gene expression,
negative regulation of the apoptotic process, inflammatory responses, and positive regulation of DNA templating transcription, etc.
KEGG enrichment analysis obtained signaling pathways such as the hepatitis B signaling pathway, lipids and atherosclerosis, chemical
carcinogene-receptor activation, proteoglycans in cancer, PI3K-Akt signaling pathway, and MAPK signaling pathway; The analysis of
the docking results indicated that the binding forces of IL1B, AKT1, TNF and the corresponding small molecules were all relatively
stable. Cell experiments show. Conclusion Luteolin can inhibit the proliferation level of colon cancer cells and induce cell apoptosis
through the PI3K/Akt signaling pathway and the MAPK/ERK signaling pathway, providing new research ideas for the treatment of
colon cancer in the future.

Key words: Rhaponticum uniflorum (L.) DC.; colonic neoplasm; network pharmacology; molecular docking technology; experimental

verification; luteolin; PI3K/Akt; MAPK/ERK

25 P it o — R T 4 B L B 4 L R A
EEE U2, 5T EMS CIRGWSE AL, 2
B R P R R AL B 3 B, LT 40~
50 % NiE, SRR T B4 il 20N
fide s BB R . KRS ERE AR,
B, HRNE R, S, Rea Galb
05 AREFAER B BAERAE (Wt RS 2
il R A A SR R R B IR R, RO B A A A
SEAS R ARE SIS T RERE 0w KUY, H AT, 45
P (s AR ST 5 AT AR DIBR . URHA T Atk s 24
Wiy Nk, BREE SRR EIERDRT, BEUF
L RIRME: FARIGIT R R 8 E SR B, H
XF I S R AR RN A TR AL T BT
AU, Higdtkz, HERE . W
B SN T hRESR A S ™ AN RO, 5200
B R RS RN SR R eI TiEN
o> BE KRR, (HUMFEN NG, 2
L enia T o AR I REeT PR, T4 AR EE
B IR T SR O RON 45 e S B V) /5 5K .
WEAE ARG R R IR L, P B2 SO AT g s A%
AREIMREE . R ARG R R B AR, B
]SS2 50 B A B P O RS B . TSR, Ry
ORI PR L FH AN BIF 03208 52 B RE R, B
R G AW NN TR e A B 24 W 0 3 BRI R
J&, R 254 B O A HE DL I R A 4 BT Bz —,
FEG RGBT H R MR E . DEsU R, 2y

CIRVSGEVES N INEE 2 LYW A5 Sap i Y ase
THMER . B, o 2iE e b i 2 8 s a] B
il 25 E i e AR L B AE . (R 2847 012, R
HE AP R AEAREA SR IEN,
RELASH e 87 24 e of 5 A= 113140,

IR Rhaponticum uniflorum (L.) DC.N%FHE
PAR NI P T AR DS 10 B &, MR, 38, 75
WAEEE, W, NEL, ETEIEAKUC. IACLBEE T
XKW, e RAYUE. rE. JiR. Bishikore
Ak FHR . ORIFSEZBE 0T, dndEsk, Z Uit
TR G 1IN PO J7 T 1 S5
SNSRI R, e R I R I I R A T A
7 ERE SGC-7901 AR BT, IFHEREEIt R
TR R A A FRE HBE (Caspase) -3 iHALAI G Pr N7
FEBUIA/B WREANR-2 (Bax/Bel-2) LU FEl8l,
fE N s A, e PRI e @ 4 p38
22 ZJFiH AR F RS (P38 MAPKD 5 58, 5
UM TS MR G B RIA,  FRRSA
JEMEIUEE 3-BE (PIBK) -H MM B (Akt) JE#E
J Janus PEG-15 5 ¥ K SEOE T (JAK-
STAT &5 B RE £, AT R 5 22 3@ B g /R FH U9,
TE = FIPEFLI A B R rh R POy B-1
W UE S T 1 5 2 RE R H o2 WIHE(LAMA2)
5 ESEEORIA, b MmampiESice, 1
1 5 1 45 20 B A0 56 o AE LA FH B b R ) i e 4k
B VIFEOCR0, 75 RUR R4 A IR 2



<514 ZFE49EFE2H 2026 F2H

‘Z;*’"%ﬂ'rﬁ{ ER Drug Evaluation Research

Vol. 49 No. 2 February 2026

EE syl N B2 BalF 45 AT 1 (E2FD)
22k, HNH M. T8 5R%E, FEHESH
MR T, FEFEBE P21 Caspase-3 [ E-#5%4 & K IA
() _ERRY AR Py SRS AR EE— D UESE, R SRE
/N RS TR AT ELA B AR AR, L] SRS
JibEE A L Fa LA N R AR KR F- (VEGEF) Rk
KR, b, e LS 2 2R A,
WRRIT R BN, e SHIE. FHS. RIS
A TRITRIER2, B IRAERES,
RIFIGHEE . @ ERR). LR RN,
T A 285 Za PR 1, NS
JEIRTT B R R T B

PR 4 24 B 270 — PP T KRG AW FE A H
RIZIVIRR T T7i5, BRI A " 25 1)- R 75 -3 -
BRI 2 BT, RGP I R AR AR
FARLAIRO . A rh 25950 g i 7 Hh B R A 2
— TR AR 2 M . 2 A S HIVE R RS,
SRl G B A O S R PR, At R R 2
527 BERIR 25 1 Z @ B P [FI L s S — 7T, nlE
o EE R S ST S I R, PR
ERBE YR SRR R, a8l in Ik pe it
FEHEETT 27281, o WA oA Bh IS iE T+ By, @
AR 522k 2 Al = 4i g S 5 A 1y, it
— A VPl ) 2% 24 B 2 I SO ) A% O A S R
[ 45 AT REME SRR e M. AN ThAE 22 SR & 7
PEFEA b, A A MBI 0 2% I 45 AT A )
SLIOUE, IRANIRFTZYA IR A i se . T,
IR R A B 52 B oy AL o A SORE 9 2% 24 1
AR AT RESLIR 4 Ak, RIUR T
1897 Gl K 5 25 E L .
1 #
1.1 ZAm5is

KEBEZR CEEERR T AR KA IR A
Al 5 L107329-1g, iR 75 30=98%); [l AN
H-HER. MR (PBS), (gAY
BB AR AR, 15 L121201. DI121201.
E211204); RPMI-1640. IMDM 15 7= 5 [ ZRER K H/R
B (R ED ARA R, 725 11875093, 124400531 ;
A i (R T ds bl ( Bl AIRAF], %5
48140601]; CCK-8[XAMEH: (L) KhE
AR, 85 C1402240]; H458%Y ECL fh5 Kk
Wl wih THEAR (Bl ARAR, &S
WBKLS0500]; &gt (BilE = REVFARK

MAERAT, 175 548-62-9); BIREEFRIC LT
H//NR 1gG BRI &M AR A IR A #,
B2 ZB-2301. ZB-2305); P-actin. Bcl-2. Bax.
pan-Akt (Akt B&EM), (KN =EAA, &5
66009-1-Ig. 80313-1-RR. 50599-2-Ig. 10176-2-
AP); RIRH BB bE 5< & 1 (PARP) . Phospho-
Akt (Serd73). pan-#il i #M5E 5 87T (ERKD.
p-ERK (T202/Y204) (525 9542T. 4060S. 4695S.
4370S, [ Cell Signaling Technology 2 7] ).
1.2 {8

DMIL 7% 8 & & figi, 58 E w2 A
EPOCH2 4= H 3lihn{X, 3 E BioTek (Synergy) 2
A]; Mili-Q-DIRECTS 4ii7K{%, 3 [ Millipore 2 7
CL1500 A1600 j&f& 1%, & GE B2J7 A 7]; 1658033
e H KA, 5[E BIO-RAD A]; 5425R A%
O ML, 4% E Eppendorf 2 7] ; TS-100 $& /K, # [H Kylin-
Bell 247 .
1.3 A0

HCT-15 40 A1 HCT-116 41 flil) 51 o [ R} 2
e 240 . P
2 Bk
2.1 MEAIEZ SN
2,11 JEAIE R SR R L B T 2 R G
I FHARE S 06 (TCMSP) KRR~ TS
PERCr, e I IE 2 N DIREEI RIS (OB) =
30%H 2251 (DL) >0.18, FREUCH IG5 Koxt
NEHE R o [RIES, AN HERB 4 2 3k B = R ik B 2
“I B SR Cecdysterone)” [ ELAIHE 5. ILAh, T
Wi f7 &S B ¥ SMILES 458, FIH Swiss Target
Prediction 40 e 34T #E s T C R %2 29 Homo
sapiens”), HUEZREEHT 100 FI#E &S . & FFFrE KIE
L A, 22 UniProt #ifs R4 — K IE bR iERE R 4,
R AAF BN IS I R SR A R R
212 HipEi S IREC FIH GeneCards .
Drugbank. TTD 1 OMIM ##&/E (RIHE2 5K
https://www.genecards.org/. https://go.drugbank.com/.
https://db.idrblab.net/ttd/. https://www.omim.org/) LA
“colonic neoplasms” Jykar 2 1] X} 45 iz ¥ s HEAT A
R, BaiFELE,
2.1.3  “Umr-difmie Maspr e R R AT
£ (https://www.bioinformatics.com.cn )% ffill Venn [,
SRAFATERRE S, BN 55 45 e ) L (R4 R AE A
g U T PR RO - R N Ok R R R, FIH



F49EFE 28 2026F2 8

3TN Drug Evaluation Research

Vol. 49 No. 2 February 2026 *+515 -

Cytoscape 3.10.1 B A AT AT AL
214 EAR-EAREAHER (PPD M2 BT
STRING 11.0 %4l FE# & PP1 K&, &+ “Homo
sapiens” #JF, LL “high confidence (0.700)” EfF
JEE A R 7 %6 A3 PPI 4% . @it Cytoscape 3.10.1
BAFRIE PP1 %%, f5B) CytoNCA F1 MOCDE i
X R BB SREAT IR, b Y AR B B A A
ORI o
2.1.5 FERAMK (GO) I #RIE K 5 3L 2 | AL 4
+i (KEGG) &0 i iiid DAVID #dh
(https://davidbioinformatics.nih.gov/home.jsp) X “ g
Fi-Gilge” LR AT GO M KEGG & %01
(P<0.05), HA#%FF “Homo sapiens” #FH. F|H
R BA(E = T HF & Chttps://www.omicshare.
com/tools/) ] “EHESIEE” 435%F GO F KEGG
BEEHTIIET 10 245 AT AL .
2.1.6 S FxbEE RO STRIES R, Eid
AutoDock vina #AEXTAZOHE SR A AL 22N T
CERIIEAT 4> X HEIGAIE, 3BT Pymol St 41X 45
FHAT AT AL .
2.2 CCK-8 &M EpES

BN H A K HCT-15 40 A HCT-116 20
B AL 4X10° g1 M2 B AR T 96 FLEFFRIR
(BFfL 200 pL), HEFAM (AEFHHD, 424 h
MEEEFEE Jo, 20 B4AF 0. 12.5. 25.0. 50.0. 100.0-
200.0 mg-mL " IWRFEMIARBRE R 1 uL 403, Xf
UM MR TR, T COL B 746 o
)T 55 9% 2448 h I\ CCK-8 ¥ . b J 1 F CCK-
8 WA AR IS 77, T 42T vl B P A
iEJT Biotek 2 D REMEARCEENAE 450 nm KAL)
WERE (O A, THEAIMA RIS S, AL ES
3 BHELAX £5 Koo B RO 28115
AN EE (ICs0) -

PMTETER= (4 ws5-A 51 | (A ww-A 211)
2.3 CCK-8 JENE a4 ihzk

PRBUS B K HCT-15 40 A1 HCT-116 2
B, L 4X10° g% EEAAR T 96 FLEFFRIR
(BEFL 200 uL), £ 24 h WEEERZSE S, 23 A4e T 0.
6.25.12.5 mg-mL " IR FERAFE )RR ELZ 253 1 uL
AEER, T CO2 557746 4k 2253 ) B5 7% 24 48 h.
bt J5 15 CCK-8 7 s M 48 vt 77, 7 a4k
FE U B EEME . @it Biotek £ ThAE B bR 1352 L
£ 450 nm P AL ) A 18, I HH GraphPad Prism

10.1.2 AL HI e K 2, FrE sest i sr
HEE 3
2.4 AR 5E PE L AR SC G 16 0 A G 5E RE

e B # R K HCT-15 48 fl HCT-116 28
B, AL 2 X 103 AT R & 6 FLARH,
7L 500 pL, RN 37 CRFHWH, fFAfEa
WhEE 5, WesE LIS, 4 T40M 0. 3.125. 6.250.
12.500 mg-mL™ B FEWR IR BB ZR 25 11 pL
AhEE, ZRSEWFE 24h. BHEHRSTE AR IRR, K
10d 5, H PBS 2 ¥lk, H 2 RHEERE E 20 min,
ShmE Y 20 min, HIRICFEAILGER. T3
YOMAT S 5G %%, 18 F Adobe Photoshop 2025 4
T AT A0, R Image) #AFEEATA0RTH
¥, FIH GraphPad Prism 10.1.2 X} ¥4 #E47 7T 404K
2.5 Western blotting ;1N E B RiA

HCT-15 f1 HCT-116 4 ANIFHKE (0~
12.5mg-mL™") KEBEERAI 240 J5, UEM R
A AT BCA R, SREALTM R, &
it 10% SDS-PAGE #1740 &, % % PVDF Ji.
T2 5% iR Wit s, H5FEE—di4 CHEd
®, 5 HRP AR ic —Hi=EME 1.5h, /58
bR IR ER . LA B-actin 1E NN S HT H bR
HHMRE T,
2.6 LARARSEME

BOW B4 K HCT-15 41 F1 HCT-116 41 &
W Bl 4 X 10° 402 FERIAR T 96 FLIS TR (5
FL 200 uL), 28 24 h WikEERRE J5 , 43 Ml4h T 0.3.125,
6.250. 12.500 mg-mL~" 46 B % i 1) AC R 5 3% 243
1 pL 43R, JT COL 3G FRFAH AL TR 24 h, )5
TR B BB SR S IRl k.
2.7 GUtESH

M. H GraphPad Prism 10.1.2 #A4-5%) £z 347 7]
PRACACEE . ZH B P LR ¢ A, 22 2 IR bt
KB &7 201 (One-way ANOVA). P<<0.05
NESAGIEE L.
3 #R
3.1 RATEMR S RBEHRSIZHE

XA 2GR P AT IE PR R Y B4R . J8IE TCMSP
BIEEE, Ll “OB=30%H. DL=0.187 Affiik 414,
IR 9 MIEME RS o B SCRR AT B, A
B AR P RS M 23 - FIIF HERB 5088 gt R 6
B AT #E S FE o« 28 Uniprot B FERLIE G, 2 N
FEFEIRA 10 AMZO S (R 1D, 213 AMERT#E S



*516- ZFE49EFE2H 202652 A8

‘ifa'*’!"«f&'rﬁ. ER Drug Evaluation Research

Vol. 49 No. 2 February 2026

®1 RAEBERERS

Table 1 Potential active components of Rhapontici Radix

MOL ID & OB/% DL
MOL001792 HEZ (DFV) 3276 0.18
MOLO000358  B-7+ & (B-sitosterol) 36.91 0.75
MOL000359 % #{EE (sitosterol) 36.91 0.75
MOL004903  H¥H (liquiritin) 65.69  0.74
MOL007939  #Jl1% B (diosbulbin B) 43.01 0.70
MOLO012828  5-(3-§83E-4-53 Z.BE 3L T He-1-35) Ky [5-(3-hydroxy-4-isoacetoxybutyn-1)-bithiophene] 4246  0.20
MOL002341 #%)% & (hesperetin) 70.31 0.27
MOL000006 AREZ (luteolin) 36.16  0.25
MOLO000098  #ft 7 & (quercetin) 46.43 0.28
MOL002212 Wi fZ 7 (ecdysterone) 5.30 0.82
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Fig. 2  Rhapontici Radix-active components-colon cancer target network
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Fig.3 Visualization of potential and core therapeutic targets of Rhapontici Radix in treatment of colon cancer using Cytoscape
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